Objective: To assess the patient safety culture in Peruvian hospitals from the perspective of healthcare professionals, and to test for differences between the private and public healthcare sectors. Patient safety is defined as the avoidance and prevention of patient injuries or adverse events resulting from the processes of healthcare delivery. Design: A non-random cross-sectional study conducted online. Setting: An online survey was administered from July to August 2016, in Peru. This study reports results from Lima and Callao, which are the capital and the port region of Peru. Participants: A total of 1679 healthcare professionals completed the survey. Participants were physicians, medical residents and nurses working in healthcare facilities from the private sector and public sector. Main outcomes: Assessment of the degree of patient safety and 12 dimensions of patient safety culture in hospital units as perceived by healthcare professionals. Results: Only 18% of healthcare professionals assess the degree of patient safety in their unit of work as excellent or very good. Significant differences are observed between the patient safety grades in the private sector (37%) compared to the public sub-sectors (13-15%). Moreover, in all patient safety culture dimensions, healthcare professionals from the private sector give more favorable responses for patient safety, than those from the public sub-systems. The most significant difference in support comes from patient safety administrators through communication and information about errors. Conclusions: Overall, the degree of patient safety in Peru is low, with significant gaps that exist between the private and the public sectors.
Introduction
Studies on patient safety, defined as the avoidance and prevention of patient injuries or adverse events resulting from the processes of healthcare delivery [1] , are scarce in Latin American countries. The first study on the prevalence of adverse events-the Latin American Study of Adverse Events (IBEAS)-finds that 10.5% of patients from Argentina, Colombia, Costa Rica, Mexico and Peru experience a medical error, mostly related to hospital-acquired infections, surgical procedures, and patient management and nursing care. The study shows that 1.8% of patients die because of those errors [2] . These numbers are high when compared to studies of adverse events in developed countries [3, 4] . The evidence provided by IBEAS is a call to reduce adverse events in healthcare institutions in Latin America, and to expand the research on patient safety in the region [2] .
Understanding patient safety in healthcare institutions starts with assessing how safety culture is embedded in the organization. Patient safety culture represents those values, perceptions and behaviors that 'determine the commitment to, and the style and proficiency of, an organization's health and safety management [5] .' Different initiatives and instruments to measure and improve patient safety culture began in the United States as a result of the report, 'To err is human,' by the Institute of Medicine in 1999 [6] . In 2004, the Agency for Healthcare Research and Quality (AHRQ) formulated the Hospital Survey on Patient Safety Culture (HSOPSC), as part of its goal to improve patient safety and healthcare quality. The HSOPSC is an assessment tool for hospitals used to identify strengths and areas for patient safety improvement, examine trends in patient safety culture over time, and conduct peer comparisons [1] . The HSOPSC has been used extensively in the United States and other countries [7] [8] [9] . Although most implementations of the HSOPSC are at the hospital level, some studies provide results at the national level in the United States, the Netherlands, Spain, China, Taiwan, Korea, Lebanon and Palestine [10] [11] [12] [13] [14] .
Country-level studies are relevant because they serve as national benchmarks for local hospitals to identify gaps and to provide direction for patient safety improvement. National level studies are also relevant because they allow for comparison across different healthcare delivery systems, providing evidence for more effective and equitable patient safety policies. This is particularly relevant in Latin America where the delivery system is largely fragmented, with several health systems serving different socio-economic groups. A growing number of studies suggest that while patients favor private institutions over the public ones, the quality of private facilities is not better than those of public facilities [15] [16] [17] [18] . A critical factor in explaining this gap is the overutilization of services and procedures in the private sector [19] [20] [21] [22] which exposes patients to unnecessary risks. The marked differences in patient safety culture implemented in the public institutions and the private sector may be another factor driving the pronounced quality gap.
Our study has two main goals. First, we wish to assess patient safety culture in hospitals from the perspective of healthcare professionals. Second, we want to test for differences in safety culture among different healthcare delivery sub-systems. To achieve the first goal, we implemented the Healthcare Management Americas 2016 (HMA 2016) survey, a Spanish version of the HSOPSC, using a national list of physicians, medical residents and nurses from Peru. The HMA 2016 survey was completed online by 1679 healthcare professionals. The HSOPSC has been implemented at individual hospitals in a few Latin American countries including Mexico [23] , Colombia [24] and Brazil [25] . This is, to our knowledge, the first national study implemented in the region. To achieve our second goal, the HMA 2016 survey identifies the delivery sub-system of each healthcare organization. In Peru, healthcare delivery is grouped into three public sub-systems, in addition to the private sector: (i) the sub-system of the Ministry of Health (MoH) and regional governments serves poor populations through subsidies; (ii) the sub-system of social security (EsSalud) serves public and private workers through employee and employer contributions; (iii) the sub-system of the Armed Forces and the National Police (AFNP) serves national security workers through employer contributions. The private sector, formed by several profit and non-profit institutions, serves those who pay out-of-pocket or contribute to a private commercial insurer or a private pre-paid insurer [26] .
This study presents results for healthcare facilities located in the Lima and Callao regions. This geographic area is selected because of its potential to yield the highest survey response rate and because it concentrates the largest population (32%), the highest number of healthcare professionals (42%), as well as the largest number of hospitals in Peru (38%) [27] . The study presents results for the four largest healthcare sub-systems in Lima and Callao: MoH, EsSalud, AFNP and the private sector.
Methods

Survey design
The HMA 2016 survey is an online survey based on the Spanish version of the HSOPSC [1] . The HSOPSC was developed for AHRQ as part of its goal to improve patient safety and healthcare quality in the USA. Since its inception in 2004, the survey has been translated into several languages and implemented in different countries. The HSOPSC has shown sound psychometric properties when applied in the USA and other countries [14, [28] [29] [30] . To assure that all participants use the same concept of patient safety, the following definitions appear at the beginning of the survey [1] : (i) An 'event' is defined as any type of error, mistake, incident, accident or deviation, regardless of whether it results in patient harm or not. (ii) 'Patient safety' is defined as the avoidance and prevention of patient injuries or adverse events resulting from the processes of healthcare delivery.
The HMA 2016 uses 42 questions designed by the HSOPSC to assess the following 12 dimensions of patient safety culture [31]:
1. Teamwork within the units. The degree to which supervisors consider staff suggestions to improve patient safety, praise staff for following up on patient safety procedures, and do not overlook patient safety issues. 2. Supervisor expectations and action to promote patient safety.
The degree to which supervisors consider staff suggestions to improve patient safety, praise staff for following up on patient safety procedures, and do not overlook patient safety issues. 3. Organizational learning-continuous improvement. The degree to which errors have led to positive changes and the changes for efficacy have been evaluated. 4. Support given by administrators for patient safety. The degree to which the management of the hospital offers a working climate that promotes patient safety and shows that safety is top priority. 5. Communication and information about errors. The degree to which staff are informed about the errors that occur, given comments about changes implemented, and provided with discussions about ways to avoid error. 6. Frequency of reported incidents. The degree to which errors are reported for the following types: (i) errors detected and corrected before affecting the patient, (ii) errors without the possibility of damaging the patient, and (iii) errors that could harm the patient, but do not. 7. General perceptions of patient safety. The degree to which procedures and systems are good for preventing errors and there is a lack of patient safety issues. 8. Degree to which communication is open. The degree to which the staff thinks they could question freely those with more authority without hesitation in a situation they see which could affect a patient negatively. 9. Working in teams throughout the units. The degree to which hospital units cooperate and coordinate with each other to provide the best care to patients. 10. Staff. The degree to which there is enough staff to handle the workload and the hours of work are appropriate to provide the best patient care.
11. Transfers and transitions. The degree to which essential information about patient care is transferred across inpatient units and during shift changes. 12. Non-punitive response to errors. The degree to which the staff considers that their errors and event reports are not carried out against them and that errors are not kept in their personal archive.
Following the HSOPSC, the survey includes a question about the respondent's perception of patient safety grade within their working environment. In addition, the number of events reports general information about the unit or work area within the healthcare facility during the past 12 months. Finally, the HMA 2016 survey encompasses three additional questions to assess patient safety at the group level; name and geographic location of the healthcare facility, and whether it belongs to the private sector or any of three public healthcare sub-systems (MoH, EsSalud or AFNP).
Sample
The 
Statistical analysis
This study follows the AHRQ methodology [1] 
Results
A total of 1679 healthcare professionals completing the survey gives the following results: 50% were physicians, 19% medical residents, 17% nurses and nursing technicians and 14% other health professionals (obstetricians, dentists, etc.). Regarding healthcare sub-systems represented in the sample, 52.3% of healthcare professionals report their work center as a MoH facility, 25.2% as an EsSalud facility, 17.0% are in the private sector and 5.5% in an AFNP facility. Table 1 presents the assessment of healthcare professionals about the degree of patient safety in their unit of work (patient safety grade). Columns (1), (2), (3) and (4) indicate the percentage of interviewees from MoH, EsSalud, AFNP and private system facilities who gives a positive rating (very good or excellent) to their work unit. Column (5) presents results for the overall healthcare system in the Lima and Callao regions. Table 1 shows two significant results. First, there is a negligibleto-no-difference in how respondents perceive the degree of patient safety among facilities in the public sub-system (columns 1, 2 and 3). Approximately 13-15% of healthcare professionals consider the patient safety level of their work unit as good or excellent. Second, compared to the public sub-systems, the private sector (column 4) reports having a higher degree of patient safety. On average, 37% of healthcare professionals assess their units as excellent or very good in patient safety. This is not only statistically significant but more than two times higher than the assessment in the public sub-systems.
The results of the HMA 2016 survey in Table 2 present each of the 12 dimensions of patient safety culture. Columns (1), (2) , (3) and (4) show the percentage of favorable responses to safety culture at facilities located in the Lima and Callao regions that belong to the MoH, EsSalud, AFNP sub-sectors and the private sector, respectively. Column (5) presents results of the entire healthcare system. Table 2 shows two important results: First, on average, the AFNP facilities There is a 5% statistically significant difference between the private sector and MoH. c There is a 5% statistically significant difference between the private sector and EsSalud. There is a 5% statistically significant difference between the private sector and AFNP. present higher positive responses than EsSalud (columns 2 and 3), and EsSalud has higher positive responses than MoH (columns 1 and 2). However, in most cases, the difference is only statistically significant between the AFNP and MoH facilities. Second, there are significant differences between facilities in the private sector (column 4) and facilities from the three public sub-systems MoH, EsSalud and AFNP (columns 1, 2 and 4).
In all patient safety culture dimensions, the private sector has more favorable responses toward patient safety than the public subsystems, with the most significant difference in 'support given by administrators for patient safety,' 'communication and information about errors,' and 'frequency of reported incident.' The smallest differences, where positive responses are equally low are in the 'staff' and the 'non-punitive responses to errors' safety culture dimensions.
Conclusion and discussion
In Peru, only 18% of healthcare professionals assess the degree of patient safety in their hospital unit of work as excellent or very good. This percentage is below the range of 24-76% as reported in published research on country-level studies [10] [11] [12] [13] [14] , suggesting the need to improve patient safety conditions in all healthcare sectors. This includes the private sector, where the average patient safety grade is 37%. While the perceived degree of patient safety in the private sector is more than two times higher than in the public subsectors, they are all considered in the lower range when compared to other countries.
A more in-depth look at the dimension of patient safety suggests that efforts to improve patient safety should focus on staffing and non-punitive reporting of errors. Adequate staffing received the lowest percentage of positive responses among all patient safety dimensions. Only 27% of healthcare professionals consider their units have enough staff to handle the workloadto patients, and this percentage is analogous across all sub-sectors (25-31%). This finding is not surprising considering the well-known shortage of healthcare professionals in Peru [32] . However, our study suggests that this shortage is taking its toll on patient safety, which may become a critical challenge as the country aims to achieve universal health coverage.
The non-punitive report of errors is also a dimension of patient safety with a very low percentage of positive responses. On average, 30% of healthcare professionals consider their errors and event reports are not targeted against them, and that errors are not saved in their personal archive. This percentage is comparable across all sub-sectors (29-33%) and similar to percentage results in other developing countries. For instance, country-level studies in Palestine [10] , Lebanon [11] and Taiwan [12] find that a non-punitive response to errors is the dimension of patient safety with the lowest percentage of positive responses (e.g. with 17%, 24% and 31%, respectively). Likewise, a non-punitive response to errors in the United States ranks low, but it reaches 44% in positive responses.
In addition to the low levels of patient safety, a second important finding of this study is the wide gap between private and public hospitals. Not only is the overall patient safety grade more than twice as large in the private sector (37%) compared to all public sub-sectors (13-15%), similar gaps are found in most dimensions of patient safety. The largest differences occur in administrative support for patient safety (63% in the private sector versus 33-43% in the public sub-sectors) and communication and information about errors (55% in the private sector versus 33-38% in the public sub-sector). Both dimensions are related to how management is engaged and committed to improving patient safety in the organization, not only by providing support but also in creating a culture that learns from its mistakes to improve patient safety going forward. The results suggest that the gap between the private and public sectors may be related to a more patient-safety-oriented management style in the private sector.
Our study has at least three limitations. First, we did not select respondents of the HMA 2016 survey at random. While the survey covers a large national list of healthcare professionals through their associations, the incentive of getting a fee waiver for the Healthcare Advancement Conference 2016 could have skewed the sample toward professionals who have an interest in quality issues. The effect of this sample selection on response bias is unknown, since it could result in more accurate, but also more critical, assessments of patient safety. Second, there is no guarantee that the HMA 2016 survey is a representative sample of Lima and Callao. Based on the number of facilities, we know that private facilities are over-represented. However, our large sample of more than 1600 healthcare professionals provides a reliable analysis at the healthcare sector level. Third, while we can compare different sub-sectors within the sample, an external comparison or a trend analysis is not possible since no other country-level studies have been implemented in Latin America, and because this is the first study of patient safety culture conducted in Peru. However, we provide results from other developing countries where we find similarities in terms of the percentages of positive responses and the ranking of patient safety domains.
Our study provides evidence that the patient safety level in Peruvian hospitals needs to be improved in all healthcare subsectors. It also shows a significant gap between private and public hospitals associated with managerial differences about the organization's commitment to improving patient safety. Since different subsectors serve different socio-economic groups, this gap translates into an alarming disparity in the quality and safety of healthcare services rich and low-income patients receive. In a country that aims to achieve universal healthcare coverage, addressing inequities in patient safety are as important as providing access to all citizens.
